Duality between direct channel resonances and exchange of two Regge poles in baryonantibaryon (and baryon-baryon) process is investigated based on the simplest composite model. We find two kinds of degeneracy between Regge poles (both their trajectories and couplings at t=O), i.e. exchange degeneracy and "doublet" degeneracy. § 1. Introduction
The composite model has played an important role in understanding the strong interaction and the nature of hadrons. Not only static properties of hadrons but also high energy behavior in the strong interaction has been treated successfully in the framework of this model. The Regge pole behavior which seems to be characteristic of the strong interaction is considered to come from the compositeness of hadrons/) and the quark-line picture has shed new light on the duality concept. 2 ) Therefore we expect that the urbaryon exists in a certain sense, while it probably is unable to behave like the ordinary particles. We suppose that urbaryons behave in a manner as the quark-line picture represents with the simplest set of lines; we exclude exotic resonances, which cannot be constructed of a urbaryon-antiurbaryon pair or of three urbaryons. Hereafter we call our standpoint the simplest composite model. The present status of the experimental data seems not to conflict with the nonexistence of the exotic resonances.
Recently, Harari 3 ) has introduced the duality concept that the contribution of Regge pole exchange is, in an average sense, equal to that of direct channel resonances and that the diffractive scattering like the Pomerancuk pole (P) exchange is connected with nonresonant background. Rosner 4 ) has shown that the above scheme without exotic resonances can be realized in the conventional Regge pole model for meson-meson, meson-baryon and baryon-baryon processes, and that it then breaks down for baryon-anti baryon scattering; in order to avoid the difficulty, he suggested the existence of exotic mesons which couple mainly to baryon-anti baryon systems. This suggestion is not preferable in our case; once we permit some exotic resonances such as those constructed of two urbaryonantiurbaryon pairs, then those of any number of urbaryons and antiurbaryons require their existence. In the situation the quark-line picture loses its meaning.
Therefore it is necessary for us to inquire into the possibility that we can go without exotic resonances.
In this paper we examine baryon-antibaryon processes from the viewpoint of the simplest composite model and show that the picture has no difficulty when the direct channel resonances are connected with the exchange of two ordinary Regge poles. We find, in addition to the degeneracy of trajectories, some relations between coupling constants, almost of which are the same as in reference 4); there are two kinds of degeneracy, i.e. exchange degeneracy and "doublet" degeneracy. Section 2 is devoted to a discussion of the single Regge pole exchange in meson-meson and meson-baryon systems; the degeneracy is reinterpreted in the quark-line picture. In the main section, § 3, the two-Reggepole-exchange contribution in baryon-baryon and baryon-antibaryon processes are examined; referring to the Regge cut arguments and the quark model, we get degeneracy relations. Some remarks are given in the final section. § 2. The quark-line picture in MM and MB processes (II) Relations between coupling constants (see Table I 
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a) The couplings to .J+ and to .J++ are related by isospin invariance. In reference 4) an extra parameter was introduced for .J+.
(b) "doublet" degeneracy except for nucleon.
We can obtain these results by examining only MM and MB systems but BB; m reference 4), all of them were considered together.
Harari's scheme for BB processes, however, cannot remain valid in the con- "doublet" degeneracy results from the fact that u-and d-quarks form an isodoublet and that the isosinglet quark s decouples from nonstrange particles; therefore in contrast with (lib), the "doublet" degeneracy should appear also for nucleons. § 3. Baryon-baryon and haryon-antiharyon processes
Let us proceed to the BB and BB case; in this case, contrary to the MM and MB case, the graphs corresponding to the ordinary Regge pole exchange do not contain nonexotic states in s-channel (see Fig. 3 ). The Regge pole exchange should be connected with nonresonant background in s-channel, while the direct channel resonance should be associated with t-channel "exchange" ofsystem as seen in Fig. 4 . Therefore only the contribution of the latter to the total cross section is necessary to vanish in BB and exotic BB processes.
As we stand on the simplest composite model we should separate thesystem into twostates; in the quark-line picture this procedure corresponds to the deformation of quark-lines in Fig. 4 into Fig. 5 . The resultant graphs suggest the simultaneous exchange of two ordinary Regge poles. Since Regge cut arises, in general, from simultaneous exchange of Regge poles, we continue our arguments in the light of those on Regge cuts ; 5 ) it is supported by Fig. 6 , the quark-lines of which are the same as those in Fig. 5 (in perturbation theory, the sum of those like Fig. 6 without the two straight lines gives a Regge cut behavior).
The contribution of theexchange to the total cross section, (J T~, is assumed for large v as 
(3·1) (isospin indices are suppressed in these factors). The energy dependent factor
REw is expected to behave at high energies like
to Ins factors. To extract the effect of signature factor ~ EE' is introduced and is conceived to be the imaginary part of product of the two signature factors. The coupling is assumed to be factorized, which is confirmed if we restrict ourselves to only the leading behavior at high energies.
Then the requirement that (j / should vanish in all BB and exotic BB channels, combined with the invariance under charge conjugation and isospin transformation, leads us to the exchange degeneracy of trajectories (Ia) and some relations between the es and F's, not written explicitly here. Now let us seek the solution with the following factorization corresponding to and a~E 2 ' are taken to be equal if both (Eh E 2 ) and (E/, E/) belong to exchange degenerating partners, respectively, while for the F's, the coupling scheme for two-isotriplet systems (A2-A 2 , A 2 -p, or p-p) is the same irrespective of the resultant isospin (I= 0, 1, 2) .*> By employing, at this stage, the quark model to fix the weights a in Eq. (3 · 3) , through the quark counting. Then we find the "doublet" degeneracy of trajectories (Ib), and some relations between the couplings F, if it is taken that the couplings FfE, for the two-isotriplet systems are the same irrespective of resultant isospin. A self-consistent set of couplings are shown in Table II . These ZA"' As the constraints on the f's thus obtained are identical with those on the f's in § 2,*l with the exception of nucleon, we can take JEA=JEA· For the nucleon the two constraints are different from each other; there exists the solution which satisfies both of them, and it implies AN= eN in Table II (consequently aN= eN in Table I ). This completes the "doublet" degeneracy relations between couplings. § 4. Concluding remarks
In the above discussions we have not included the exchange of a paiT of
Regge poles with strangeness such as K*+ K*-, which can be exchanged as neutral and nonstrange system in elastic scattering. We believe that the effect of such exchange becomes smaller at high energies as their trajectories are expected to be located lower than others except f and ¢. The exchange degeneracy can be obtained for both of their trajectories and residues by arguments similar to above in the previous section.
The constant c in Eq. (3 · 2) is usually taken to be -1; this value is given in a certain discussion of perturbation calculation in the case of parallel linear trajectories. In general it can be another value or even not be constant. For the ~'s it 1s natural to take them as the imaginary part of product of the two signature factors, while there can be similar modification for the es, retaining the validity of Eq. (3 · 4) , as those for c (the two modifications might have the same origin). Taking the ~'s as the imaginary part of the product, we find the contribution of_q_ e.rchange vanish in all BB processes, when the two zerointercepts happen to add up to 1 (therefore in the case that aE = aE' = t, which is actually probable, the exchange contributes nothing to the total cross section for BB processes).
In accordance with the possible equality f~A=JEA we can connect the_q_ exchange to theexchange, which is visualized in Fig. 8 quark-lines without straight lines in BB and BB processes can be factored into the product of two sets of quark-lines without straight lines in MM or MB process. Therefore the degeneracy relations obtained through investigation in A1M and MB systems reappear in BB and BB systems. It is to be noted that for nucleon we cannot get the "doublet" degeneracy until we combine the constraints from MM and MB and from BB and BB.
As our starting point is, unlike Harari's duality scheme, that in BB and BB processes the ordinary Regge pole exchange is connected with the nonresonant background in s-channel, the background in these processes consists of two parts, one from the diffractive scattering and the other from Regge pole exchanges. The former probably survives and the latter vanishes at high energies. The resonating part which is connected with Regge cut, decreases more rapidly. As a result, resonance sequence in the total cross section in BB systems should become more rapidly invisible than in MM and MB systems.
